Panax notoginseng (Burk) F.H. Chen is one of the most famous Chinese traditional medicinal plants, which belongs to Panax genus under Araliaceae family. At the present, Panax notoginseng cultivated is a mix colony. Using DALP makers, this article studied on genetic diversity of cultivated populations of Panax notoginseng in Wenshan County of Yunnan province and Napo country of Guangxi province. And the results showed that there were 260 polymorphic loci detected from the total of 292 in 13 populations, and there was great part of genetic diversity found between populations and the genetic differentiations were lower within populations. So there is broad prospect in good species breeding. And it can provide basic information for resource protection and sustainable use of Panax notoginseng.
Introduction
Panax notoginseng (Burk) F. H. Chen is one of the most famous Chinese traditional medicinal plants, which belongs to Panax notoginseng under Araliaceae family. Wenshan prefecture is the major producing area, and it is about 400 years that notoginseng was cultivated [1] . In the process of cultivation and selection, some excellent genetic resource was lost. To protect that genetic resource and provide basic information for sustainable use of Panax notoginseng, we must strengthen the basic genetic research of Panax notoginseng. And it has to deeply understand the genetic differentiation of Panax notoginseng. Molecular maker is the most direct and accurate method for genetic diversity analysis, so we used DALP molecular maker in genetic diversity.
Materials and Methods

Materials
The three-year panax notoginseng' s leaves were collected from Yanshan base in Wenshan county of Yunnan province and Jingxi country of Guangxi province, except yellow panax notoginseng and purplish panax notoginseng' s leaves that were collected from Zhela base of Wenshan County, Yunnan province. The geographical location and the habitat overview of the population is showed in Table 1 .
Methods
Using CTAB to extract Genomic DNA from leaves of Panax notoginseng. Detecting DNA concentration is diluted and preserving in −20˚C. Getting 8 primers from 40 random primers that can get clear bands and react stably; they are PS01-PR02, PS02-PR01, PS04-PR01, PS04-PR02, PS05-PR02, PS08-PR01, PS09-PR01and PS10-PR01 (the primers' sequence is in Table 2 ). "Code" is the abbreviation of "sampling position", for example, WM = Wenshan matang, YC = Yanshan chongka; PA-PL is the randomizing ID of the population. PS01   PS02   PS03   PS04   PS05   PS06   PS07   PS08   PS09   PS10   PR01   PR02 5'-GTTTTCCCAGTCACGACAGC-3'
The PCR system for DALP analysis was as follows: dd H 2 O 6.5 uL, 2.5 mmol/L dNTP 1 uL, 25 mmol/L Mg 2+ 2 uL, 10 × PCR buffer 2.5 uL, 50 -100 ng template DNA 2 uL, 5 pmol/L selective primer 1 uL, 5 pmol/L reverse primer 3 uL, 1U Taq polymerase in 20 uL reaction system. And the PCR program was as follow: predenaturation 5 min at 94˚C, denatured 30 s at 94˚C, annealed 30 s at 50˚C, 1 min at 72˚C, 12 cycles, and denatured 30 s at 94˚C, annealed 30 s at 50˚C, 30 s at 72˚C 28 cycles, then extend at 72˚C, 4˚C hold.
Using 0/1 matrix and POPGENE1.32 to calculate the Nei's genetic diversity index (H), Shannon information index (I), percentage of polymorphic bases (PPB), genetic differentiation (Gst), diversity index within population (Hs), total genetic diversity (Hs & Ht), the Nei's genetic distance (D) and genetic identity (I). Then the populations were calculated by the MEGA software.
Results
1% Agar gel electrophoresis showed that the bands of 192 samples' DNA extracted by CTAB method were the highest purity, best quality, clear and less fragments (As shown in Figure 1) . The test results of DALP analysis as shown in Figure 2 to Figure 5 .
A total of 292 clear bands were amplified from 8 selected DALP primers, 260 (89.05%) of which were polymorphic. The PPB (79.08), Shannon index (0.2817) and the Nei's genetic diversity index (0.1172) of popula- tions cultivated in Zhela (PC) were highest in Wenshan's populations. And The PPB (40.92), Shannon index (0.0868) and the Nei's genetic diversity index (0.0606) of populations cultivated in Bazhai (PH) were lowest in Wenshan's populations. And there were big difference between the highest one and the lowest one. Overall, the PPB, Shannon index and the Nei's genetic diversity index of Wenshan's populations were lower than Guangxi' s populations' which had more genetic diversity. And the PPB, Shannon index and the Nei's genetic diversity index of Panax stipuleanatus which was contrast were next to Guangxi's populations (The results shown in Table 3 ).
Based on the proportion of genetic diversity level in Ht, Ht-Hs and Gst, we know that genetic differentiation between 10 populations cultivated in Wenshan was 0.7732. And it showed that there was 23.38% molecular variation only within populations and there was 77.32% molecular variation between populations, so there was more variation between populations. Genetic differentiation idex (0.1696) of the PK population cultivated in Napo Guangxi province was lowest. There was 83.04% molecular variation within population and only 16.96% molecular variation between populations. The degree of genetic diversity within population was lower than the total degree in 11 populations, and it showed that genetic diversity mainly existed between populations. Based on Wright (1931) [2] , the migration number of every populations (Nm*) was over 1, which suggested that there existed sufficient genetic exchanges to prevent the genetic differentiation made by genetic drift among population. The sufficient genetic exchange number was inversely proportional to genetic differentiation level among populations in PD population of Longka and PK population of Napo, which's Nm* was over 1 and the genetic differentiation was low (The results shown in Table 4 ).
The analysis results of genetic distance showed that the genetic distance of every populations ranged from 0.0714 to 0.2408 ( Table 5 ). The distance ranged from PB population to PC population was only 0.01. And genetic distance of Wenshan populations was close expecting PG. More distance excited between PK and other populations, especially PA which was over 0.1694. The cluster analysis showed that PB and PC classified one group, PD, PE and PF classified one group, PH classified with PI and PJ, and PG and PK were separate ones.
A total of 150 clear bands were amplified from 8 screened DALP primers, 120 (80%) of which were polymorphic in 96 samples from Wenshan, Guangxi, yellow Panax notoginsseng, purple Panax notoginseng and Panax stipuleanatus. From the Table 6 , the genetic diversity analysis showed that PPB (81.82), Shannon index (0.3782) and the Nei's genetic diversity index (0.2442) of Guangxi population were highest; the ones of Wenshan population were next to Guangxi population. And PPB (37.27), alleles number (1.3727), Shannon index (0.1633) and the Nei's genetic diversity index (0.1029) of purple panax notoginseng were minimum value in all populations, shows the amount of genetic variation is the lowest. Based on the proportion of genetic diversity level in Ht, Ht-Hs and Gst, we know that species genetic differentiation was 0.5182. There was 48.12% molecular variation existed within populations, and more molecular (51.82%) variation existed between populations. In different population level, there was only 16.96% molecular variation existed among populations, and 83.04% one existed within populations in Guangxi's populations. There was 21.37% molecular variation existed among populations and 78.63% molecular variation existed in population in yellow fruit notoginseng. There was 14.76% molecular variation existed among populations, and 85.24% existed in population in Panax stipuleanatus. In the five populations, the genetic differentiation mainly existed among populations. Based on Wright (1931) [2] , the migration number of every populations (Nm * ) was over 1, which suggested that there existed sufficient genetic exchanges to prevent the genetic differentiation made by genetic drift among population. The sufficient genetic exchange number was inversely proportional to genetic differentiation level among populations in all populations and the genetic differentiation was lowest, except Wenshan's population ( Table 7) .
The analysis results of genetic distance showed that the genetic distance of every populations ranged from 0.137 to 0.259 ( Table 8 ). The distance ranged from Panax notoginseng to Panax stipuleanatus was farthest, which was over 0.5154. And genetic distance of Panax notoginseng cultivated in Wenshan was close to Guangxi one. The distance of yellow fruit Panax notoginseng was close to purple fruit Panax notoginseng which was 0.5001.
And The cluster analysis using UPGMA method showed that Wenshan's Panax notoginseng and Guangxi's classified one group, yellow fruit Panax notoginseng and purple fruit Panax notoginseng classified one group, Panax notoginseng was Separate clustering (Figure 6 ).
Discussion
Intraspecific genetic variation decides the evolution trend of species [3] . The more genetic diversity, the more extensive evolution [4] . So it is the basic for sustainable use of genetic resources that maintain the intraspecific Table 7 . The genetic diversity analysis of populations. genetic variation. The results of DALP analysis showed that Panax notoginseng and its allied species were abundant in genetic diversity which had strong evolution potential. Based on Ruozhu QU [5] , the stable group had high Gst value, but the unstable one had low Gst value. The genetic differentiation index of Wenshan's populations and Guangxi's ones were over 0.3439, which showed that more genetic variation existed among populations, so they had great genetic differentiation and stable population. Many researches showed that the genetic diversity of endangered species was lowed, and the lack of diversity was the important reason to endanger [6] - [11] . So for Panax notoginseng, we must protect its genetic diversity at first, to build the resource garden and breed good varieties. The study provides basic information for resource pretection and sustainable use of Panax notoginseng.
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